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Hence, the bending stress, using Eq. (28.7), is 



Since R/(R — R t ) = 10/3.5 = 2.86, from Fig. 28.2 


0o = 1-35 

Also from Fig. 28.9 

A = 18.85 in. 2 
Z = 28.27 in 3 


and 


0.01 x 18.85 x 30.1Cr x 0.4 
0.7854 x 10 + 0.4 x 4.3197 


= 236,070 lb-in. 


so that 


5 = 1.35 x 236,070 + ~—) = 12,964 psi (89.4 N/mm 2 ) ♦ 


CURVED BEAMS WITH VARIABLE CROSS 
SECTIONS 


In designing machines for riveting, stitching, drilling, and welding, as well as press 
and jigsaw work, curved beams of variable cross section are often encountered. 
This design feature complicates the analysis very significantly and often requires 
the help of various approximations. The techniques for analyzing deflections of 
curved members of variable cross sections are seldom considered in engineering 
handbooks. Lofgren’s semigraphical and mathematical procedures [162] should be 
noted for clarity and practicality of the approach to calculating the deflections. In 
general terms, the deflection of a curved member with a variable cross section can 
be stated as 
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ds 


(28.28) 


Here I x is the moment of inertia at an arbitrary point along the neutral axis and L is 
the “stretclied-out'’ length of the member. The method is best outlined by reference 
to Fig. 28.10, which shows a curved frame with 12 subdivision points, making 
certain that the relevant sections are perpendicular to the neutral axis. Since prior 
knowledge of the position of neutral axis is required, reference to Table 28.2 should 
be of some help. For the particular case illustrated in Fig. 28.10, Eq. (28.28) 
becomes 
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(28.29) 



